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INTRODUCTION 

In the contemporary "world , ^ education is essential for 
economic survivali particCilarly |;echnical education^ Yet'a con- 
siderable part of our popiilation is denied any oppk>rti2nity for this 
education by accident of birth..* Millions of children groW up in 
area a of the city where school facilities are both inadequate and 
overcrowded and where the teaching staff is overworked an^ un- 
derprepared.^ 

This de facto segregation of the poor^ blacky brown, 
and white poor, must be eliminated if we want a democratic and^ 
prosperous America, With the best of will and resources it will 
require considerable time and effort |:o bring the sV:hools in de- 
prived areas up to the levels of thcpe in more pros^rous areas « 
say in the Lios Angeles area to hav^ the schools in Watts and 
Venice on par with those .in Brentwood and Pacific Palisades, 



• / 

dei th^xe 



* . While the general effort is being madei th4xe are cer- 
tain special measures we can take to accelerate certain pa'rts of 
the program. We can help the high school graduate looking fbi* 
a, Job arid the high school student hoping to go to college, Al- > 
though it is obviously impossible in a summer program to re- 
pair the^'deficiencxes of twelve years of underprivileged educa* 
tion, we can hope to^ provide some vital training in a fe.w crucial 
area^ • • ' 

C5ne of thfise areas is the use of digital computers. In* 
an age of automation the average person has a choice of learning 
how to u*se the machine, or of Ipeing displaced by it. Fortunately 
we'are at the beginning of this age, at a time when it is not too 
difficult to teach the high school student with the rudiments of 
mathematics the fundamental properties of the conter^porary 
digital computer^ ' ' * • , 



V 



Once this training has enabled him to get a job in Ameirican 
industry, the cuitural deficiencies of his ecfucation can be remedied 
in Various ways. Once this training has allowed him to compete in 
college in a ninnber of important areas, mathematics, engineering, 
and science, the student can concentrate on the other areas that have 
been neglected in his schooling. Given confidence and motivation, • ' 
the human mind hfis fanta^s tic abilities to learn quickly. 



r 



In 1968, our program started with a volunteer staff from . 
the use Departments of Electrical Engineering and Mathematics, 
Funds for/thirty student stipends were received one day before the 
high school year ended. We contacted six high schools by telephone^ 
a^d obfained the names of 200 interested students. From thcf^e names, 
4hi rty students were randomly selected, f^he Neighborhood Youth Corps 
sent us an additional .tw;enty students. 

■ • ' ■ / 

' In 1969, we receivecf support'f rom tHe National Science 
Foundation, a grant of $27,400, Grant No. GJ 423, Which enabled 
us to continue the' program in a systematic fashion. This grant pro-; ' 
-vided funds to' train^ J|je hundred inner-^city youths from seventeen 
high schools. 'Eighty science-major students were selected to re-- 
ceive instructibn in computer, programming, while twenty noh- science 
majgrs were chosen to learn data processing skills. 

In view of the sliccjfss of these programs, we expanded our 
efforts in 1970. We enlarged the program to accommodate as many 
imderprivileged youths as funds , .facilities , and personnel allowed. 

On the basis of our experie^jce, we feel strongly that a ^ 
program of this nature can, and should, be carried out in evgry 
medium size city that contains a collfege or university* We hope 
. that our'program will serve as a prototype for similar programs 
throughout the country. ** ^ ^ 

■ d 

m • 



This traiiung program has the following advantages; • 

!• It provides training for immediate jobs. * 

. . ^. # . . . 

/ 2. It provides fundamental matjiematic a 1 and- scientific 
*' . ; programming training for students going On to cdUege« 

3; It makes good u^e of college and 'tmiversity facilities 

• • • " * 

that are npt used to capacity during the &\mimer. 

4. It furnishes valuable teaching experience to gradiiate 
studej^s a3;d research assistants « ' 

' 5. it iliows these yoimg people to obtain the satisfaction 
of using their intelligence and training for social and 
ide^alistic purposes. ;'" 

' It provides a method. of financial support during the 
summer for graduate students and research assis)tants 
in«the area of computer^ and mathematics. 

♦ 

7, ' It prpvides an important ejcample of the way that the , 
college and univei^sity , business interests , and the 
community ca:n 'work together ^as a t^fStn fc^v the bene- 
. ' fit of each and all. ^ # 

r 

In the following ^ages we present a. general description of* 
the 197-0 program. A. more detailed description of the courses taught, 
as well as techniques used, may be found in the supplementary re- 
ports b^y James Wooleyer and Art Liew, curriculum coordinators of ' 
the business data processing' and' scientific programming coursesT 
respectively. ^ 



SELECTION OF PARTtCIPANtS 



Letiers of "isvitat^n to participate" and copies of the report 

on the 1969 prpgram were^ sent by Richard Bellman to the principals of 

eighteen high spools the general area around the Univerafity of ' 

'\ , • ' . ' , ' *' ^ 

Southern Calif pt^nia, Men\bers of the Project Soul staff'met soon there - 

aft«r^witha repr\esentative frorfi e^ich school to further explain the pur- 

poses of the -proj€fct, answer questions regarding it, and set guidelines 

to be followed in Selecting candidates. 

V > ^ ' ' 

Each schctol was requested to furnish the name^s and addresses 

, -• 

of twenty^two candidates fdr the ihree courses, to be nominated Xm the 
following bases: • 

1. Keypunch Operations . • ' 

-^s Two senidrs with non- scientific background who cdtild 
type at least *^ words per minute. , ^ 

Fundamentalis of Business Data Procei^sing and COBOL 
Programming. • ' , " ^ 

. ^ * , Five seniors with non- scientific background. This group 

V was required to take a programming aptitude test. 

3. Scientific Programming. 
* * Fifteen Candidates juniors and S seniors), each with 

a4>ackground in mathematics aiid science. At least one^- 



year of l^gh school algebra with a grade*of C or better' 
was a, prerequisite. This group'^was required to take 
the programming aptitude test. Students with more than 
20 hours of previous training in FORTRAN I^we'^re not 
eligible to participate. \ 

An outstanding scholastic record was not necess^arily a* pre- 
requisite for eligibility as a candidate for any phase of the program. 
In fact, we specifically requested that each school nominate two caijdi-^ 
dates for the scijsntific programming course who have demonstrated 
aptitude in mathematics and science , but were inconsistent in theix 
performance, as reflected by their ^la-ssroom records. 



. To assist in the selection 'of |5articipants in the data proces.sing 
and s'cientific programming courses, a programming aptitude test was 
admixiistered by the Project Soul staff to over four hundred can'didates, 
^Saturday, June 6, 1970, ^n.t|xe campus of the, University of Southern 
,-California . Oh that same date each ca?ldidate for :&e kfeypunch operas 

tions course was interviewed. * . 

' ' ' • ■ >■ • 

The candidiates were informed by magll Monday/ June 8, 1970, 
regarding, the, re suits of their application . Successful applicants^ we re 
allowed seven clays to accept or decline an offer'. All vacancies as of 
June l6'"were filled by alternates. On June 19, class schedules and 
related information were mailed to each ,pa:pticipant. 



THE DATA PROCESSING PROGRAM 

1. ' Inti^Dddction \ . 

A total of fifty high school ;iiiniors and seniors with' non- 
scientific backgrotmds were in\dted to participate 'in the Data Proe- 
•essihg Program, In general, terms , the primary goal was to provide 
tliese'^ung persons so;ind basic training in commercial data proc- 
essing. The training, practical nn its form^ was designed to expand , 
the horizons of the students in the educational and oc<;upational frames 
of reference and, thereby, to motivate their interest* in continuing 
education. Secondary goals were to prepare them for ^m^loyment in 
the areas o^ keypunch operations and data pr-ocessing, and to Establish 
and maintain a file of competent da^a processing p,ersomieI for recruit* 
ment by firms in^lhe Los Angeles ar^aswhich-have indicated an interest 
in our ti^ained people. 

The keypvmch course accommodated ten students and lasted 
four wejeksV Two hours per d^y were devoted to lecture and two to 

laboratory work. ^ 

. . ■ ^ \ * ' 

> • . ' ^''^ 

Below, students^ are shown receiving individual instructions 
f35pm John Kelder, keypunch 'inst;ructor.^ ' ' 



Forty students in groups of twenty took part in th^ -six- 
week business data processing course. The first twp weeks were, 
spent 6n the fundamentals of business- data processing, and the re- 
maining four were devoted to an intensive course in COBOL pro- 
gramming utilizing the Honeywell computer system. Again, 
two hours per day were spent in lecture and two in the laboratory; 
at least one pf the latter involved hands-on experience with the 
hardware. - " . 




A hands-on training session. 



A detailed description of the courses conteiit as well as 
teaching methods and techniques used can be fotmd in Part Report 
on the Data Processing Program, by James Woolever, curriculum ' 
coordinator for that segment' of the 1970 Project Soul. 

2, Section I - Keypunch Operation 

a. Course Description and Objectives 

This course has been designed to acquaint the student wit^ 
the various processes of Key ^^Hmching in a business environment, 
^ prerequisite was the ability to type 40 words per minute. 

Upon successful completion* of this four-;week course, the 
student would be able to: . ^ * ^ 

, 1 . State from memory at least six functio^js Which a 

puncjied hole in a card can perform, ^ 

2. Describe correctly a \mit record card in terms of 

the-«ii^ber of columns, and the names of the various 
p\inch positions, 

3; Define a card-field and calculate the number of col- 
umns required to pxmch a given field. 

4, When qu^tioned, locate and explain the use of: 

Main Line Switch Card Hopper - 

Punching Station' * Reading Station 
Card^Stacker . Back Space Key 

Keyboard Chip Box 

Program Control Unit 

5. Set up a program control card, using the automatic 
functions ayailable with this machine. 

(jfg. Correct and manually duplicate error cards, 

7^ Define the following program codes: 

Automatic Duplication ^ 
Automatic Skip 
Alpha Shift 

Field Definition ^ 
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\^ 8.. State the purpose olthe following: 

^ \ Program Dru?ti ' - 
. ** • Golimin Indicator ' 
^ Program Card; 



9. Rerno\^e and repla^ce a prdgfam card. 



0 



10\ Corregtiy operate the card punch under -program^ 
y\jcontroI. # - • ; . - • ^ 

* / ' • 

^ V f * Course Outline ^ » ' * . * / ' 

. I.' Cl^ss Opening. . ' ^ . 

■ * O. Principles of Unit Record Accounting 

HI. The Unit Re corxi Card ' . 

IV, Features of the Punched Card . r • 

V. Manual Punchii^g Exercises • ^ 

VI. Program ''Control Unit * . ' 

. ' ; ,VII* Additional Features of the Card Punch \ 

VIII. 'Verifying Procedures 

IX. Exanaination' ^ ' - 

Text: International Business Machines Reference Manual 

♦ - 

024--026 Keypunch. 

c. Assessment and Recommendations 

With reference to achieving its immediate goal, the key 
punch course was 'generally successfuU After tl» first •sixty hour 
of formal training the students were found to be very. efficient in 
most phases of card punching. This suggests the feasibility of a 
three-week (sixty-hour) course. We, nevertheles.s , ^ recommend 
^hat the fourth wee}^ be retained for the purpose of acquiring ^^on- 
the-job'^ experience on an ihternship basis. This experiqjice can 
be acquired either on the college campus, wheVe the course is ^ 
taught, or In the local community •^ I neither ease the student^s 
performance would be supervised and evaluated by the instructor 
of the course . . * , 



A typical keypxinch laboratory session, 

^. 

TJie successfiil performance of the ]i:eyp\inch class of ten 
studeats suggests that the program should be expanded to accommo- 
date as many underprivileged youths as fund^, facilities, and^p^r- 
•sonnel will allow. We further recommend that keypunch courses 
be made available at the high schools across the nation on a simi- 
lar, basis as the long-standing courses in typing^nd stenography-. 

3. Section II - Fundamentals of Business Data Processing and 

COBOL Programming 

a. Course description " 

This course was divided into two parts, the first of \vhich 
covered tl^e fundamentals of Business Data Processing.- In Part @ne 
the student learned the basic operatioti of the following unit record 
machvies: ,IBM keypimch, IBM interpreter, and IBM card sorter. 



The second part utilized the most frequently u^e4 procedural iaiaguage 

. . . . ■ ' i- ■ . 

for Business ^plication- COBOL. COBOL Is a "Nea'r- English^' Ian- 

guage which provides for thorough. docutnentation of the program, ^^id , 

enable s programmers •to be a,ble to program on all major |hanu|ac>- 

turer's equipment with'a'minimu3?i of adjustment. \B\isiJsi|^s aj>plica- 

tionWas analyzed ^ flowciiarted , code'd, and< debugged' ijs^g:tbe/^^ ^ 

J •• ' ' ■ . . , - ' ' * / / ' . 

puter-. : f ^ • . . ■ ' .;. . ,^>, , 

■ . , * , • ■ I ■ t .■ 

" Prerequisite for the course* was satisfactory xbmpletion of 

programmer aptitude test, V 

>■ ; . ' ■ - - ' . \ . 
• b . Ccygrse -Objectives ' . j: . 

1. Introduce the sttJi^ents to the ftmdameiitalsr o!f data proc- 
^ essing and its application in business today. ,^ ^ 

2. Discuss principles of the recording function through 
the use of the keypunch machine . 

3. Discuss the principles of sorting in both numeric and 
alphabetic sequence. 

,4. Introduce the student to the operation and control panel 
wiring of the card interpreter.' 

5. Discuss and us^e the current method's of coiri'puter prob-^ 
lem flowcha^rting\ . i ^ . 

6. Develop the ^student^s ability to work effectively with 
• , ^ny modern third generation computer system. 

7. Develop in the student confidence that he can work and 
communicate in any computer environment by applying 
the general principles of programming to the specific 

^ , language that he may encounter. 

8. Provide the challenge of applying 'and extending the 
^udent^s ability in problem- solving situations. 

9. Further extend the student^s knowledge of current 
. ^data processing. techniques . . Z^.- ^ 



c , C our s e Outline ^ ^ 

Part One . ^ 

. Class Opening • • 
2« Fundamen^ls of Data Pv^eessing 

3. The Unit Record^Card 

4. The Card Sortey' 
. 5. The Interpreter 



Part Two 

A. Electronic Data Processing and COBOL* 

1. Data -Characteristics and Organization 
^ 2, What is a Procedure? 
3. What is COBOL? ^ 

B, The Procedure Division " 

1 . The Parts of a COBOL Source Program 
2» Basic Procedure Division Elements 

3. The Move, Add, Subtract, Multiply, and 
Divide Verbs, ^ 

4. The GO TO, perform and Stop Verb 
* 5 . The IF Statement 

6, Input and Output 
C • The Data Division 

1, The File Description 
) ^ 2,^ Level Structure 

3* Record Description 

4, The Picture Clause 

5, Condition Name Value Entries 

6. The Working Storage Section 

7. The Constant Section 

D. The Environment Division 

E, The Identification Division 

Text and References: 

I. Tffxt: Spitzbarth, Laurel M,, Basic COBOL 
^ Pr o^r amming , M^nlo Park, California 

V Addison- Wesley Publishing Co. 

In 



/ f/ 
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2. References: Interi^tionayBus^ess Machine: 
/ 029/ ^ypiiinch !: 



•ta^d Sorter 



Methods , of Ii^tr»cl^'on 
I. 




Instjnipto'^^ demoiistr^c^pn x 

J cprse- content^ " / ; ', . *. • » 

fse pf overheads aixd convputer listings to pro- ^ - 
ide: actual models of language and techniques 



cussed « 



assignments requiring students to write |»ro- 
rams that utilize! all aspects of coprsi. 

ss discussion oh projects and assignin|ents . ? 
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Evaluation 

gular attendance 
Laboratory projects 
Formal testing 
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; v d> Assessment and Recommendations 

; '/ ^ In general, the students fulfilled the basic requir€|rientS 

of t^e data processing'course quite satisfactorily. Their inti^^llectual 

cujfiosity and growth during the six weeks became quite evident as 

,'^hey became involved with solving increasingly domplicated'-conamer- 

/Cial problems via COBOL programming. In' fact, their rapija prt>g- 

' 'rf ss and ever-increasing enthusiasm far exceeded expectations . 

Spon they \yere producing and submitting programs to b0 run pn the 

/ floneywell H-200 at a faster rate th^n the system we had established 

Twas, prepared to handle. .This posed a significant probl^m^V since. 

*■ .•' > 

COBOL prograrps require a ^relatively large amount of .compiling 

;>time. Conseq\iently , the one-hour limit per day of computer, timfe 

' (part of which was'to be devoted to hands-on training on th^ hardware) 



s i. 
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was insufficl;^}^. We naw knovC-, and rfecommead hereby, tixat uiiless 
th0 system (we) *used'~is suitably altered, no less than two hours daily 
of computer time should be^ allowed, precise statements of justifi- / 
eatioji for additional computer time for program check-out and for 
hands -on training are given below by data processing .instructor- * 
Norman Gale . We trust ihe experience Gite4 above and the- "state- ' 
•ments of iv^r. G&le will assist in convincing financial aid cpiixmittees 
of the need ioT ad equate;f finding of computer time. ' ' ^ ^. * 



}* 
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Instructor Normg^n-Gale explains a 
program to three of his students , 
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Tli^re are ta^iany reasons su^orting hands-on trainiAg: 

1 « , Hajids-ojL training develops confidence ancf a- psycho- 
logical sense of mastery of the equipment. 

' 2, ' Operation of the equipment helps the student to under- 

stand the System more thoroughly. Being present* 

• • ». ' ■ ■ 

•! w^en the opera,tQr mfe's sages are displayed will help * 
.* ' • » * - ' * » 

♦ \ \ ' t the shldent irtiprove his Ability to Sanction Under sys^ 

•V. I tern cdntrcd, *' ' ' ^ • 

^ 3, Haixds-on training provide^ iriimiediate Reinforcement 
■j, o/ correct behaviour and discouragement of incorrect 
behavior- -the student gets immediate results of his 
programming and operating efforts • Time lags be - , 
tween performance and evaluation in edu^^nal 
situat ions a r^ cruci al • , 

4. Mistakes that students will undoubtedly make in ma- 
chine handling are better made while at school in a 
training sitxiation than after completing the course ^ 
when on-the-job mistakes can be very costly, Fut- 
thermore such mistakes , after completing the course, 

. c^n reflect poorly on the program, 

<« 

5. ^ The time lag between execution and results is elimi - 
nated and this facilitates more effective learning , ' 

Program check^^'out is a process of determining w)iether 
or not the program just written will produce correct resixlts, Usu- 
ally/ program check-out consists of two steps: 

' K The first sted, known as desk-checking, consists of 
reviewing thejprogram starting with the problem 
^^efinition, checking the sequence for logical errors • 
' ' using the flow chart and coding sheet, • • 
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The second step of the program check-out involves 

testing tbSb prograrn on the coniputer itself . Thus, 

on the programmer's first attempt to translate the 

/ * ' • prograiti into.machine languageVV^ore likely than * 

" ' ; not, a list of errOjs will be presented to the pro- • 
• ' ♦ ■ " , \" * * - . ' • ■ 

fer^mmer. ' * , • 

* The computer motivates excellently cBassropm discussions 
.and program writing of fheir^ as signed case studies. The sfci;dejAs, 
enthusiastic 'and motivated, express often the desire for more com- 
puter time. The students, some. with three or more programs wait* 
two days for a single compiling of their program. The lack of torn- 
piling time rWults in less time not only for writing new programs, 
but also increasing the difficulty of debugging current programs as 
a result of the time lag. 

* * ■ • 

Because of the overall success of the data processing 
cofurse this year and of the previous year, we feel ithe course has^ 
proven its value. Therefore, we again recommend an expansion 
of the prograni to accommodate as maAy \inder privileged youths as 
fimds, facilities and p'ersonnel. will allow.. We further xecommend 
*^that similar program ^^^^SF'made available across the nation, wherciver 
thej^e are students who, because of inadequate facilities and lack of 
commimity concern, find themselves at an increasing disadvantage. 
W§ note that comparable programs are presently made available 
to Students at the more privileged high schools.' There is no sotmd 
Reason for neglecting the capable youth, who may not have been so 
fortxmate as others, but.whb would take ^d^antage and benefit from 
whatever opportunities he may at long last encounter. 



THE SCIBKTiilC PROGRAMMING COURSE '\ 

1> . Introdixction 'y , ^ * ^ ' , • 

The^'Scientific^I^rogrs^iming jC^urse Va^^ 

matfe^^natics - or science - oriented jrtudents' . The scholastic ire- 

quirrement iinposed, kowever , wa?s minimal: ^ a yea^ of high school 

algebra-with average^r above grades . Our rationale for .this *ia 
• * * ' ■ * ^ i , " ' • ' ' 

, that jyrDgra3iirmng,apiif3jde is not sufficiently well* cor re.l^d .with 

.the us&al academic subjectfe^to warrant ,limitatior^ to above airerage 

students . ,It is more impOrtant' tha^ the studient have an intferest in 

the subject and, of course, an aptitude for the peculiar rigors^of 

programming. The interest is important, for without motivation 

little can be learned . - , . . 

Th^ ajftitud^ for programming is reflected in th& abili«- 
ties to reaspn logically V;|:p solve simple mathematicai problems 
and, espeqially^ to darry out tedious algorithms with precision* 
An aptitude test was designed to detect the foregoing abilities. 
(See Appendix EJ It was used as part of the admission process ^ 
and also for class placement, A prime concern was that we at- 
tempt to minimize the c3iances of (relative) failure azui its con- • 
comitant discouragement by ex^^luding those students who, in all 
likelihood would not profit from the course, and by^kjeeping the 
level^f students within each class fairly uniform. It was also 
decided to explude students having more than 20 hours of prior 
training in computer programming, since the*course was de- 
<5igned for the novice. 

The Scientific Programming Course was an 80-hour 
course. .It was offered in two consecutive sessions in order to 
keep class sizes relatively small while accommodating 150 stu- 
dents* The length of each session was four weeks , consisting 
of five* days a week of lectures, laboratory woric, and individual 
instruction" as necessary , totaling four hours a day, half in the 



xnorniixg anc^half in tke afternoon. The enrollment in each session • 
of 75 students was divided into three classes of,25 student*^each. 
A schedule of classes is given in Appendix D. ^ 
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Amid tHe glare of the. TV camera ,/students 

in a scientific programtning class take notes • • 

The placement of students was based in large measure 
on the results of the aptitude test. The test was given three week's 
prior to the start of the first session* Applicants were given the 
opportunity fo express ti;eir preferences for sessions at that time. 
A course calendar is appended (Appendix A) . , 

A typical day for the students was comprised of two hours 
of classroom instruction (lectures and discussion) and two hours of 
laboratory work, in either order, in the laboratory the students 
were provided with p^ractical programming experience. There 



were daily assignments w]^ich kept each student busy coding, de- 
bugging; or keypunching, ' liabprafiory assistants *were present at 
all times to answer questions and to provide whatever other as sis- 
tance the students required. Tutors were also* available fox pvivate 
consultation^ , / ^ 

^ \ ' » . . 




Gary Bloom (left), scientific programming tutofT" 
tries to '^reach^^ a student. 



Course Description and Objectives 
In developing the curriculum, our primary goal was that, 
upon successful completion of the cours^, the student should be abl^ 
to write simple computer programs to solve i/hatever numerical 
problems he might encoxmter later in college or on the job. Our 
rule of thumb is that, if the student can solve a problem on paper, 
he should be able to solve it using a computer. To this end, the 
course provides training in the use of digital computers to solve 



problems in matlaematics and science. Actual eacperience in pro- 
^raiuming an IBM Sygtem/360 computer using the FORTRAN IV 
language was provided. Most importantly, 'general concepts Ijasic 
tt> the understanding of any compute^r orprograxnining langi^ge 
. were discussed. Knowledge of FORTrXn and basic K:omputer con* 
cepts should thus enable tlie student to readily learn other cbmpu- 
ter languages the need arisas/ preparation provided by 

this course sHouid also accelerate the rate at which the student 
can learn to handle the more conriplex problems with which he is 
sure to be confronted. 




Andy Yakush (seated), scientific programming 
instructor,, assists ^ student in debugging his 
program 



b>. Course Material i' ' / 

, T . . Th^ text adopted for this course was Computer Science ; ^ . 

^FORTRAN Ltanguage Programming , co-authored by A. I. Forsythe, 
T.'A. Keenan, E. I. Organi<£k^ an^ W. Stenberg, which was* pub- * 
lished by John Wiley ^ad Sonq, Inc. , i^ew Yof^, 1970^ It^ com: 
panion volume. Computer Science;. A Pjimer^ was used as a ref- 
erence but not required, Supplementary notes written especially 

. . ■ ' - > ' , . .' ■ 

for the' course include: • * 

r . " ■ " ■ . 

1 . "An Introduction to Computers and Progranuning, " 

by A. L«w, . ^ ^ ■ 

2. ^^Basic Computer Concepts/^ by A, I^ew, 

3. '^Numbers and Their Representations/^ hy £. Angel 
and A, Lew, 

These are appended. (Appendix D, Scientific Prognjanming Course) 

. , • - Iff 

Practical programming experience was provided by means 
of a series of laboratory assignments « <See Af>pendix Scientific 
Prog^-ai^iming Course, for a listing of the lab problems These 
assignments required each student to write acttxal FORTRAN pro- 
grams to be run. ^efp^ches were aVaUable for the students to 
punch their own programs onto cards. The programs were then 
run on an IBM System/360 Model 44 computer, housed in the Sys- 
tems Simulation Laboratory of the University of Southern California 
School of Engineering, > 

c. Course Outline 

In the following pages, we present two outlvies of the 
Scientific Programming Course: (1) a topical outline, (2) a 
chronological outline. The topical outline is a listing of the topics 
covered in the course. The, topics are grouped im^er three head- 
ings: (I) Basic Concepts, (n) FORTRAN IV, and (in) Mathemati- 
cal Topics , The chronological outline is listed by lessons , The 
subject matter for each of sixteen lessons is briefly noted, A more 
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detailed description of the course as well as teaching methods and 
techniques used can be found in Part' III, Report on the Scientific * : 
Programming Cour-se, by Dr . Art Lew; curriculiim coordinator for . 



that^seginent of the 197.0 Project Soul. 
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COURSE OUTLINE {TOPICAL) 



BASIC CONCEPTS 

a, *The stored-program concept 

h. Baaic computer operations 

c. Compilers pperating systems 
d» Algorithms and flow charts 
e," Programs and languages ' 
f • Tracing a program 

Representation of numbers 

TORTRAN IV . . 

a. FORTRAN elements \ ; 

b. Input and output 

c. Assignment statements 

d. Conditional branching 

e. Subst:ripting 

-f. Iteration * 
g^ Subprograms 

MATHEMATICAL TOPICS 

a. ^Number systems 

b. Round oH 

c . Quadratic equations 

d. Euclidean algorithm 

e. Square root 
Sine, fiinction 

g. Roots of equation^ 
' h. Averages and deviations^ . 

i. Areas under curves 

j . Gaus sian elimination 



' COURSE OUTIxtNE (CHRONOLOGICAL) ' ' 

. ■ • • , ' ■ - ■ \ ■ . » • 

LESSON SUBJECTS , ' 

■ ' ■ -f- 

1 A general introduction . Sample programs . , 

2 The stored-program concept. Basic computer opera- 
tions. Compilers and operating systems. / 

3 ' Algorithms and flow charts. Tracing a program. 

FORTRAN as an algorithmic language. 

, ■ ■ ■ ■ 

4 FORTRAN elements. Input- output . Carriage control. 

5 ' Number systems. Integer numbers * Real ninnbers, 

' Computer storage of hximbers. Roundoff. 

6 Assignment statements and other FORTRAN elements. 
Integer and real representation of numbers. Real 
arithmetic. 

7 Decisions,, conditions, and branching. LrOgic-ai expres- 
sions • Quadratic equations. 

8 . Literals and spacing. Euclidean algorithm. REVIEW. 

9 Subscripted variables. Memory allocation. Input and, 
output of arrays . Applications. 

10 Iteration and DO loops • Input- output* and nested DO 

loops. The iteration box. 

. 11 Square root* Sine function. Associated matbematics, 

12 . Subprograms . Arguments . Examples . 

<^ ■ • 

' ^ 13 Roots of equations. (The Newton-Raphson Method.) 

^ 14 ' Averages and deviations. (Statistics.) 

15 Areas- under curves. (Integration.) 

16 Gaussian elimination. (Nfatrix algebra.) * 
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' <3> Assessment 

The concensus of opinion was that in general the coturse was 
a fruitful and rewarding experience for staff and students alike* Theire 
was no doubt that non- honor high school students could be taught sci- 
entific programmi^ig in^ as little as four weeks. This* was borne out 
again in the course this siunmer , as it had been the .previous two 
summers in predecessor courses, as well as in courses across the 
country. , ' . 

» ■ ■ * 

*" Most of tl^e remarks made in last year's report reztiain 
valid . Academically oriented students ,^ many of whom will use their . 
newly acqmred knowledge as a tool iii their coUeg^ work, became 
morb enthusiastic about pursuing scientific research after having 
been exposed to the use of computers in solving problems • Less 
academically inclined students showed much more interest than they 
had in their high school science and math courses, which they claimed 
were often too theoretical arid irrelevant tp their needs • There were, 
unfortunately, a number of students who lacked either stifficie|it mo- 
tivation or perseverance or aptitude, and consequently did not derive 
much benefit f rbm the course. A major question is whether a more 
careful pre -evaluation and admission policy might have ojr should 
have eliminated these students from* the start. 

A question. raided by one instructor was that of whether 
our students should be precisely those who have fotmd no motivation 
in their traditional educational experience. In pre- session discus- 
sions, it was decided that there was .very little we, having no formal 
pedagogical or psychological training, could do with such students. 
In any case, it was ccHi^Juded that the problems these students face 
are so deeip as to be impervious to a limited four-week attack. Our 
course wa6 seen as provifjing an opportunity for those^who are moti- 
vated and have the aptitude {albeit not reflected in the^r performances 
'in- high school classes), rather than as attempting to provide motiva- 
tion to those who lack same. 



While it yras our objective to provide preparatory rather 
than remedial traiming, we ?p^st still be cpjjcerned with the motiva- 
tion of the students, at least to. the extent of not discouraging any- 
one. This is a demanding requirement and^necesjsitates a ciohsci- 
entious effof-t on the part of the entire .staff. The extent to which 

» ' ■ 

the staff was successful in this eiioTt is difficult to measure* 

Other criticisms made related to the content of the course 
and to the text* The text was not found to be very helpful. This did 
not, ho\«^ever, present a setious problem* The cotxrse had been de- 
signed with most of the burden planed on the. instructors • Further^ 
more programming, more so than other subjects, is learned by 
doing. Hence, althoi^h the text should be choseia wisely, i% is more 
important to concentrate on improving the qiiality and efforts of the 
instructional staff. It should be noted that no book examined was 
found to be entirely suitable for this course. 

The course content was generally found to be satisfactory. 
Some instructors expressed a preference for a different ordering of 
subjects and a slight shift in emphases. The DO statement was 
thought to be too closely linked with subscripted variables , and a 
simplification of input- output by use of standardized formats was 
suggested. Some students also had difficulty with various mathe- 
matical concepts, but a deemphasized exposure to the concepts is 
of sufficient value to make their complete elimination a dubious al- 
ternative • • 

i 

Finally, the desire for the inclusion of more exercises 
and laboratory problems in the lesson plans was expressed. More 
could be easily found in the^ultitude of FORTRAN texts that ^ound, 
and consequently there was no real difficulty in leaving additional 
assignments to the discretions of the instructors. One other criti- 
cism was that the laboratory problems provided were too easy at 
.the start while relatively difficvH and time-consuming near the end 

■ • 30 . ■ 



of the course. One suggestion for remedying this is dffepussed in 

the concluding section* 

■ ' ■ ■ ■ . V.V . 
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e . Recommesdatiops 

We conclude this report on tlie Scientifxc Pr^og^ijamming 

Course with a list of recommendations for improving th^ operation 

.■■*■■*■ 

and content of the course. We first should emphasize th^t the course 
has been found to be extremeiy valuable and should be offered again, 
perhaps on an annual basis . Furthermore, we recommit! that the 
course, or a facsimile, be offered across the country fox^ there is 
need everywhere. Recommendations for future courses include' the 
following, ' I 



A. ADMISSION. The more effort made in pre-evalxiatibn of 
applicants, the more successful the co,urse is" likely to be. ixhere 
is of course a practical limit to the amoxjnt of screening that can 

be performed, but some attempt should be made to limit enirdllment 
to those showing motivation and aptitude. (We discuss this ^rther 
below.) . * / 

B. SCHEDULE, Because of the nature of the subject, it is rec- 
ommended 'that the course be taught with a shifting schedule. For 
example, during the first week(s) of the class, three-fourths of'the 
day should be lecture, one-fourth laboratory; during the final week(s), 
this would be reversed, with one-fourth lecture and three-fourths 
laboratory. The middle week (s) may be split evehly between lecture 
and laboratory. ^ 

C. . STAFF. Great,^:a^ should be taken in the recruitment of ' 
the instructional staff. Desirable qualities for instructors, labora- 
tpry assistants, and tutors include knowled ge ability , enthusiasm, 

and ^ sincere desire to help. Of course, some prior experience in 
teaching would be preferable, but this has been found to be unneces- 
sary. ^Of greater importance is the ability to interact well. 
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D. * INTERACTION. It is of great importance to establish rap- 
port with eadh stuiJbnt. This has the benefits o^ increasing the mo- 
tivation of the students, aiding thereby in their learning process, 
and as a^pnsequence rewarding the members of the instructional 
staff, stimulating thereby their enthusiasm, whence also their ef- 
fectiveness. The instructors should see each student individually 
as oJten as feasible and sho\ild encourage class discussion by all. 
The laboratory assistants should take the initiative in soliciting 
questions from the students j for those .who need the most help 
generally will not seek it* It is"^ recommended that this be done 
by reviewing each student's progress periodically each-day in his 
presence.. This would encourage the students to make better use 
of their tir^e in the laboratory,^ and woul^ benefit the more reserved, 
or shy students who would otherwise remain wi^drawn. The in- 
structors and laboratory assistants should not hesitate to refer 
students to the tutors; again this should not be voluntary, but ' 
shoxild also not be an ordeal nor a sUgma. The tutors, for their, 
part, should be well versed ii*the Socratid method for. best effec- 
tiveness. Ideally, the students should regard each member of the 
instructional staff as a friend to whom they may readily and natu- 
rally turn. • ' 

E. "-^ CONTENT. The, content of the course is basically sound. 
However, for future Qourses with different emphases, some modi- 
fications would be appropriate, A more concrete job-oriented 
course wcmld resvilt by eliminating most of the basic introductory 
material and starting with FORTRAN elements. (FORTRAN texts 
by and large are of this nature,) A less mathematical course would 
result by deleting L.esson-5 and treating the other mathematical 
topics in a cookbook fashion. A course £or hono^^ students would 
result by discussing each subject more deeply, providing more 
motivation and backgroimd for the various concepts, and also by . 
strehgthening tjie mathematical content. A simplified course would 
resiarlt by eliminating most of the dlscussion^of input-output prob- 
lems ^n<^ utilizing standardized formats. 
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F. - DURATION. While the progress made by most stuc^ents in 
the eighty hours of the course was most gratifying, there is little 
doubt that a longer course would be of great benefit. £DP school 
programming courses, for example, provide five to tea times the 
hours of instruction. College courses, on the other hand ^ genet** 
ally provide fewer hours (around 40 to 50) of instruction. (In col- 
lege, however, laboratory work is hot usually included in the above 
hour coimt as the students are expected to do most of th^ir work on 
their own outside the classroom.)' In any case, it is recommended 
that the duration of the course be increased. - 

G. OBJECTIVES. The limitation to motivated and apt students 
is justifiable in relation to our stated objectives and capabilities. . 
Regrettably, many students, and in particular those who have a 
substantial need, cannot meet our admission criteria. This leads 
us to the question of whether or not our objectives are too narrow* 
and whether a similar co^^rse should be designed for those who have 
the aptitude but lack motivation or for^ose who have the motivation 
but lack the aptitude. It should be emphasized that a cotirse for thes 
neglected students must necessarily differ in content from the pres- 
ent course. Furthermore, to handle such students would require 

an instructional staff well-trairied in educational theory and psy- 
chology. It is felt that efforts along these lines would be of avail 

and value, and therefore it is recommended, that such remedial 
* 

courses be designed and implemented. 

H. SCOPE. Because of the success of the program this year, 
and of the programs of the preyv?us two years, we feel that the 
Scientific Programftiing Course has proven its value. Therefore, 
we again recommend an expansion of the program to accommodate 
as many underprivileged youths as fimds* facilities, alid personnel 
will allow. Furthermore, we recommend that similar programs 

0 

be made available across the country, wherever there are students, 
' who because of inadequate Schools and a lack of commuitity concern 



find themselves increasingly at a disadvantage. We note that pro- 
gramming courses are presently made easily available to students 
at middle or higher-class schools, and a multitude of courses for 

. honor 'Students abound. There is no sound reason for neglecting 
the average but capable higl\ s<;hool youth, who may not have been 
as fortuna^te as others, but who woviid take advantage and benefit 

^ from whatever opportunities he may at long last encoxinter. 
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' project soul 1969 AND 19 70 --AN OVERVIEW 

^ As pa^rt of 9?ir project, an evaluation was undertaken of 
all participants in thej 1969 apd, 1^70 Pj^oject Soul. The purpose 
of this evaluation was td find ^i^ about the atti- 

tudes of the high school students who participated in Project Soul 
during the summers of 1969 and 1970. The 1970 participants were 
required to fill dht a <£Uestionnaire on the first day of classes and 
a seccmd questionnaire on the final day of classes • One hundred 
seventy- two questionnaires were completed on l^th of these occa- 
sions J" One* hundred questionnaires were sent out to students who 
participated in Project Soul in 1969 and 39 were complected and 
returned 9 a high n\m:xl:^r considering the questionees had not been 
contacted for approximately one^year • Copies of the questionnaires 
are found in Appexidix F, 

" * The purpose ^ these questionnaires was to determine 
the students^ reaction to their experience in Project Soul. An at- 
tempt was made to find out if the program had affected their atti- 
tudes towards their plans for education and careers > to find out 
if they have a idealistic view of the capabilities and potentialities 
. of the computer, iSotli as a topl-in a technological society and as 
a possible factor in their own future^, and to find 'out how they ' 
benefited from, and their reactions to Project Soul. 

^ "the data presented for t^ 1970- session students repre- 

sents the combined scores for 172 students in nine different classesr 
six class 1^ in scientific progra^xming with an emphasis on FORTRAN 
{132 students), two classW^ in data: processing with an emphasis on 
' COBOLi (30 students), and one class in keypimch operation (10 stu- 
dents). The data for the 1969-session students Vepresents the cpm- 
bined scores of the 39 questionnaires that were returned. The 1969 
classes consisted pf two classes in scientific programming (80 
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students, 34 questionnaires returned) and one class in data proces- ' 
si^g {ZO students t 5 questionnaires returned) « 

The data presented is in the form of percentages, repre- 
senting the percent of the total number of students in any group 
(1969 of 1970) giving a particular answer. It should be noted that . 
for certain questions, the percentages given for individxial answers 
may stun to greater thaij 100 percent. This was possible because 
certain questions lent themselves to several answers. For exam- 
pie, if a student was asked how he benefited from his experience in 
Project Soul, he might say that it increased his job opportunities 
and he will be helped in school. In this case, he would b6 give^ 
credit for both answers. 

All students were asked how they will benefit or how they 
have benefited from their participation in Pfoject Sotil, The follow- 
ing answers were given: 

1969 

1970 1970 ^ ^ Follow-up 

Questionnaire 1 Questionnaire 2 Que s tionnai re 

Increased job opportunities 59% 32% 13% 

In^Creased general knowledge 36% 59% 69% 

Help in school 29% 9% . 23% 

Personal improvement 2^o ' 63% 68% 

Financial gains 0% 6% 0% 

No benefit , ' 2% 1% 5% 

No answer 3% 5% " 0% 
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TYPICAL RESPONSES: 

1970-QUE^TIONNAIRE 1 

1. How do you feel you ygr^ beneHt from taking a course in 
computer programming? 

Jvif hft $JJta ^ becs^i: fift -^v^ de??*^ 

1970 -QUESTIONNAIRE 2 ^ 

1, How h&Sre you benefited from your participation in Project 
Soul? Please include practical benefits such as improved 
job opportunities and also personal benefits such as new friendf 
or increased confidence. 





ERIC 



34 



1969 

1. How have you "bi^nefitied from your participation in PJIOJECT 
SOUL? ^ . " 





Although a majority of the students originally felt that 
their participation in Project Soul would increase their opportuni- 
ties^ to get jobs, by the end ol the program f^ey were less enthusi- 
astic about their emplpyittent potential. At the end^ of one year, 
very few felt that - they still had greater job opportunities as a 
result of the^ project. , It should be noted that very few of the s^- 
dents were actually intending to' get full-time jobs during the year 
following their* participation (see below) and therefore very few 
had actually tested the marketability of the sldlls they had learned. 



< 



The decrease in the percdPtitage of students indicating that 
their participation in Project Soul would be of particular help in 

V. 

school probably reflects the fact that most students would not be 
'using computers in their immecUate academic futures. The 1969 
scores indicate that' be the .end of one year, 23% had actually used 
the knowledge that they had gained. 
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'There was a rise in the percentage of jstudexxts indicate 
ing they felt an increase in general knowledge* especially about 
computers and math, woxild be a benefit derived from their par- 
ticipation. This probably reflects the fact that when they origin- - 
ally started the program, l^ey expected to leam^^sj^s th^t had 
specific application to school and the job market. When th.ey 
found that this was not completely true, they put more emphasis 
on the general nature of their educational experience. This 
pattern is seen in the rise in the percentage of students indicating' 
that .tibey received such personal benefits as increased confidence, 
increased ability to meet and work with people, etc. Since tiiey 
had not found the training specifically applicable to jobs and school, 
their emphasis shifted to more perspnal benefits. 

Very few students felt that the expense allowance hacf been 
significant benefit of the program, or' felt that they had received • 
no benefits from the program, ' , 

The 1970 students were asked to describe their plans 
for th^ year following their participation in Project Soul and the 
1969 students were asked tp describe what they had actuall^done 
during the year foUowin^^eir participation in Project Soul: 
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igVO-Ques. -1 


19tO-Ques. 2 


1969 


start college 


44% 


■ 47% 


' 5 1% • 


Finish high school 


37% 


37% 


46% 


Find job \ 


7% 


6% 


0% 


Start coxnmercial training 


2% 


4% 


0% 


'start computer training 


4% 


2% 


0% 


Undecided 


3% 


2% 


3%' 


pto answer 


2% 


2% 


0% 



j They were then asked how much education they would like 

IP receive if they^id not have to worry about money, academic rec- 
ord, family responsibilities! etc. Their responses were as follows ^ 



1970-Ques. 1 


1970-Ques. 2 


'l?6,9 


As much as possible 4% 


18% 


•3% 


College education .51% 


31% 


6% 


Professional ,^r graduate scho.ol 24% 


32% 


71% 


2 year college ^^....^^^ 5% - 


^ 2% 


0% 


Other (trade schools, etc.) 3% 


12% 


17% 


No answer 13% 


5% 


3% 



In general^ the Project Soul participants are oriented 
towards continuing their education, at least to the college level • 
These results are not unexpected as they all had volunteered to 
take part in a summer educational program that would not afford 
them great monetary compensation and would not fully train them 
for ,a job. 

t 0 

When the students were asked what type of jobs they 
would look for if they had to find a full-time job immediately, the 
students gave the following answers: 



f , . 


1^70-Que8. 


n 1970-Qties. 2 


1^69 


Complete ancl related * 


. " 7% 


41% 


46%- 


Clerical'* secretarial 


35%- 


■ 22% 


18% 


y.niiif&u^eci Qr ixxaoviaA M^OQr • 








3u9ixies8 trftinizig program-s^les 


24% 


6% . 


2% 


Definitely not compters 


0% 


■3% 


13%. 


Other 


0%' 


4% " 


5% 


Undecided 


24% 


^ ' 12% 


2% 


l^o answer • r 


'7% 


9% ' 


0% 



V TYPICAL RESPONSES: 

1970-QUESTIONNAIRE 1 . . . 

iz\ If it were necessary for you to « get a fuU-time job iminediately, 
what Vdnd of -vfork would you look for? 




1970-QUESTIONNAIRE 2 . . 

9. If if were necessary for you to get a full-time job iinmediately, 
what kind of work would y^ look for? Has your participation 
in •Project SoxsX affected your choice? 



The following responses were given to the question as to 
whether or not participation in Project SomI had an affect on their/ 
choice: 

/ 

■ . 1970-Ques. 1 197Q-Ques. 2 1969 

Affect- • .. . 30% 46%; 

No affect . .--J 25% 21%' 

No answer -- , 45% • 33%* 



There is an obvious increase in the nijmber of students who 
wo\ild be interested in a job related to computers ^ either as a pro- 
granmaer, opera^pr, or keypunches. The relativte dr^p in interest 
•in clerical- secijetarial jobs^ as indicated by the students' comments "A 
on their questionnaires, appear? to be caused by their exposure to, 
the computer field and to the fact that certain positions in the com- ^ 
puter field such as operatioias and keypunching require a^ewmore 
skills than most secretaries have. ' . ' ^ 

s 

TYPICAL RESPONSE: ^ ; 

19 70 -QUESTIONNAIRE 2 • ' 

9. If it were necespary for you to get a full-time job imrnediatfely, 
w^ia^Joj^ work would you look for? .Has your participalidn 
- in Project Soul affected your choice? 

^jft^^j^^Asj^^ |a4^|w^u»uA^ OM^^^ cj^^^ d^^i^iA*^ 

Many of the students who chosp unskilled or manual labor 
felt that their training was not sufficient to qualify them for any par- 
ticular type of job in the computer field or any other field requiring 
training. ' ' ^ ' ' 
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TYPICAL RESPONSE: 
1970-QUESTIONNAIRE 2 • / , - 

9. . If it were necessary for you to get a full-time job itonie^iateiy, 
what kind of work would you ioiok for? Has your participation 
in ProjectSotzl alfected your choice? 




or sales jobs probably also reflects an increased awareness and 
interest in computers on the part of many of the students. r 

In 2;esponse to th^question as to what they felt their 
chances of actually obtaining the job of the|.r choice and whether 
those chances were affected by their participation in Project Soul, * 
the following'answers were given? 



I 


1970-Ques. 1 


1970-Ques. 2 


1969 






5% . 


*^10% 


Good c ha Aces 


35% 


43% 


' ^ 33% 


Fair chances 


35% 


35% 


38% 


Poor chances 


18% 


13% 


10% 


No answer 


1% 


4% 


9% 


Project Soul had ^ affect 




41% 


41% 


Project Soul had no affect 




41% 


38% 


No answer 




18% 


21% 
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The students' own. estimation of their chances of obtaining 
the*'job of their choice did not change greatly, although there was some 
increase in the perc«nt of students that felt their chances were good 
and some decrease in the percent that felt their chances were j50or. 
The fact that these results do not appear to reflect the large percent- 
age of students who felt that Project Soul had affected their scores is 
probably due to the increase in those who would try to find a job in the 
computer ^ield (see above). Many of these students felt their increased 
training and their certificates of completion wotild help them find com- 
puter jobs but they realized that these factors did not guarantee their 
success. ' ^ • , 

TYPICAL RESPONSE: 
1970 -QUESTIONNAIRE 2 J 

10. Which of the following best describes your chances of getting. the 
job you would want if you had to get a full-time job immediately? 

\EIxcelle€it 

Good ^ 

Fair ■ • * ^ 
Poor 

Has your participation in Project Soul affected your^ chanced? 
Please explain your answer. ' 




■ , ■ ■ ^' ■ ■ 

When requested to de£cribe their presezit gareer objectives 
or goala icyx their lives and^ whether or not theise objectives and goals 
had been affected by their participation in Project Soiil^ the students 
gave the following descriptions; 



1970-Ques. 1 


1970-Ques. 2 


1969 


fNo answer. / 

* i>o answer ^ # 






VI /o 


unoecxaeQ 


w /(J 






j^eQicjTie ana rexareo iieiQs 


xy /o 


7/0 




* Computers and related fields 


19% 


21^/1 




j^t or music 


5% 


2% 


3% 


Clerical-secretarial 


5% 


2%. , • 


0% 


Math^ science or engineering . 


34% 


22% 


46% 


'Social sciences and services 


s% 


■ . 2% ; 


5% 


Professional - lawyer, historian, etc^ 


'6% . 


»6% 


. ■ 3% 


Business ^ * ^ 


8%, 


3*% 


0%' 


Teaching 


13% . 


5% 


^\ 


Will not work with computers 


0% 




5% 


Will try to make much money / 


" 4% 


• 0% 


0% 


Wil^ try to be happy and successful 


10% , . 


2% " 


0% 


Project Soul has affected goals 




44% 


28% 


V 

Project Soul has not affected goals 




35% 


12% 


Na answer — 




21% 


60% 



As can be seen from the data, the Project Soul participants 
form "a heterogeneous group with respect to their career and life ob- ^ 
jective. The modal response in the science -math- engineering group 
fs to 'be expected because of the technical nature faf^the subject bein^ 
studied in this program. There was little apparent change in the per- 
centage of students interested in a career in cpmputers but this does 
not necessarily mean that Prpject SojA had no aifect on students' ob- 
jectives. It is possible that a large number of students were oriented 
towards a dareer in jjie computer field as a result of the ^program, 
but an equally large ^utnber of students were oriented away froKi the. 



field. This woiild not be reflected in the data. It is obvious that par- 
ticipation in-Project Soul did have anl affect, as approximately 1/2 to 
2/3 of tl^e students that answered the question indicated that their 

goals had been affected. ' /- V' 

• . , . ■ . , * ■ ., 

The •students gave the following estimates of the 
tunity for individuality and creative work in the computer field: 





1970-Ques. 1 


1970-Ques. 2 


Excellent opportunity 


16% 


. 9% 


Good opportunity 


Sl% 




Fair opportunity 


23% 


33% 


Poor opportunity 


4% 


9% 


No answer 


6% 


^ . 3% 



There was a slight but observable drop in their estimate 
of their own opportunity for individuality an^ creative work in the 
computer field. According to comments on the questionnaires, stu- 
dents realised how demanding computer programming could be and 
some felt th?it they did not have the background and aHlities in math 
and related areas necessary for success in the field, 

TYPICAL^ RESPONSE : 
1970 -QUESTIONNAIRE 2 

/ 12. Which of the following best describes the oppor^unity-you-*hirfc 
you will have for individuality and creative work in the compu- 
ter iield: » ' • . ■ 

Excellent Opportunity Good Opportunity 

Fair Opportunity Poor Opportimity 

Pleage give reasdns for your answers. 



The 19.70 students felt that the following degrees were necr 
essary for success in the computer field: 

" 1970-Ques. 1 1970-Ques. 2 



' Engineering degree 48% 26% 

Mathematics degree , 33% 33% 

•Either mathematics or engineering 3% 27% 

Neither degree 28% 19% 

Neither is necessary but one > • 

would be helpful 10% 24% 

No answer 8% S% 



At the beginning of the program, 48% of the students felt 
that a degree in engineering was necessary for success in the com- 
puter field while at the end of t:he program, oi^y 26% felt it»was nec 
essary. There was no change in the percent of students that felt a 
degree in mathematics was necessary. This probably reflects an 
increased understanding by the students of the requirements of com 
"^uter programn^ing , Many of the students came to understand that 
one could work with computers without "knowing the electronic and 
mechanical aspects of the machines themselves. The above data 
^•''indicates that the importance of a degree, or at least advanced 
training, is evident to the .students, but the lack of a degree does 
not make it impossible to work in the computer field. 

V 
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When ask^d to estimate the average salary of a computer 
programmer, the students from the 1970 ses^sion answered as follows: 



. 1970-Ques> 1 1970-Ques. 2 

$20, 000 /year or more ' 7% 6% 

$17,000-$19,999/year 1% 1% 

$14,000-$l6,999/year * 8% 13% 

$ll,000-$13,999/year 8% . 16% 

$8,000-$10,^99/year 29% ^ 27% 

*. $6,000-$7,999/year ^ 17% 11% 

$5„999/year of less • 0% ' 5% 

Very little money ^ 0% J% 

Very much money ' 5%, 3% 
No'answer ' 25% '17% 



The median estimate fell ia the category $8, 000-$lO, 999, 
which is the most accurate estimate of the starting salary of a be- 
ginning computer programmer viritH a college degree. Many of the 
students made estimates that were slightly higher than realistic con- 
sidering the job market at the time the questionnaires were filled 
out. - In the future, care shoxild be taken to make sure that all par- 
ticipants in Project Soul have a sufficient xmder standing of the eco- 
nomics of the computer industry to allow them to make a wise judg- 
- ment of their ability and desire to succeed in this field. 
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In OTder to determine where the students had learned about 
' icpitn^ prior to their participation in Project Soul, the 1970 'par- 
ticipants were reqxured to indicate on the first questionnaire which 
of the following sources they had used: 



Books 

Newspapers 

Slagazines 

Television 

Radio 

School 

Family 

FrietJfls 

No answer 



46% 
33% 
83% 
55% 
22% 
72% 
3 1% 
42% 
6% 



J 



In an attempt to determine if Project Soul had given the 
students an idea of the broader applications of^tanputers, they were 
asked if the computer could be useful in helping to solve some of the 
major social, problems that society faces. Their replies follow: 

1970-Ques, 1 ' \ 1970-Ques. 2 I960 



Yes , it can help 
No, it cannot help 
No answer 



33% 
41% 
26% 



54% 
15% 
31% 



69% 
26% 
5% 



TYPICAL "YES" RESPONSE: 
Si970-QUESTIONNAIRE 2 ' 

/ , 

16. Take one social problem, such as pollution, and briery de- 
^ scribe how the computer could aid in the solution of that prob- 

lem. 



is 
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TYPICAL- "NO" RESPONSE : 
1970-QUESTIONNAmE 2 

16. Take one social problem, such as pollution, and briefly describe 
how the computer could aid in the solution of that problem. 




\ 

\ 



These answers are typical of the explanations given on all 
three questionnaires. It appears that while participation in Project 
Soul made the students more aware that computers could be useful 
in finding solutions to major social problems, it did not leave them 

jsdth-A particularly. clear understanding of housr they .gQ Uld be used , _ 

Several students had requested that more emphasis.be given to ap- 
plications and these results point to this comment as a necessity. 

When asked i^the expense allowance was sufficient, the 
following responses were given by the 1970 (Questionnaire 2) stu- 
dents: ^ 

-Yes 74% . 

• No 157o 



No answer ^I'^i 



/ 
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Many of those students who felt that the allowance was not 
sufficient were comparing the amount they received with what they 
felt they could have made if they had taken summer jobs. Otl^ers 
noted that they had relatively large travel expenses because they 
lived a long distance from the University of Southern California. 
Neither of these objections are completely valid as the students were 
informed in advance that they would have to make their own provi- 
sions for getting to classes and that the program was being tvld. for 
educational purposes and was not to be considered a full-time job. 

When asked if they would h^ve been able to participate in 
Project Soul if the allowance for expenses had not been available,, 
the students from the 19?^ session gave the following answers: 

' i970-Que8. 2 

^ Yes ^ • 61% ^ 

No ^ Z4% 

Yes but the program would 

not have been as attractive 10% - 

No answer 5% 

For 24 percent of the students, participation in Project 
Soul would have been impossible without the expense allowance, and 
at least another 10 percent felt that the allowance made the program 
more attractive • A vast majority of the students felt that receiving • 
some compensation for their time and effort increased their enthu- 
siasm to participate. 

The 1969 students were asked if their certificates of com- 
pletion had been useful in obtaining jobs or furthering their education. 



Their responses follow: 

Yes, it helped to get a job * 16% 

Yes, it helped in school 18% 

^ Never tried to use it 50% 

/ No, it did not help 16% 



Several of those who stated that the certificates had not ' 
helped -had tried to get a computer programming job and were turned 
away because*they lacked experience. They rarely showed the cer- 
tificates to their prospective employers • Students should be given 
a clear explanation of the present employAient conditions in the com- 
puter industry in terms of what to expect if they do try to find jobs 
in this field. 

TYPICAL RESPONSE: 

1969 

14, Was your certificate of completion from Project Soul useful 
to you in getting employment or in furthering your education. 
Please explain your answer. 

XIjU^cc^A^ ^i^yCL^<^ ^^^^^^^^ lJ^ 

Several suggestions were made for changes in the pro- 
gram. While none of these changes was considered necessa.ry by 
more than 10 percent of the students, all should be considered ift 
the planning of future programs: 

1. Make the program longer because four to six -weeks 
was not sufficient time to learn more than the most 
basic skills . 

2, Help should be given in finding jobs that require the 
skills that have been taught* ProspecUve employers 
and employment agencies should be made aware of 
the program and the market value of the skills taught. 



52 



49 



3. Less time should be spent on lectixres and more time 
should be allocated for actual programming and running. 

, of prpgrams on the machine. ^ 

4. Machine operations should be taught as well as program" 
ming and keypunching. - - 

5. Have an advanced class for students who learn more 
quickly than the majority of the group,, 

V 6^ ' Provide more individtial instruction, witK an emphs^sis 
on mathematics • ' v • 

In general, the students were enthusiastic with their experi- 
ence in Project Soul and the vast majority felt that the program should 
be continued. • ^ n <y 
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Calendar of Events 
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"PROJECT SOUL" 1970 



April E3, Thursday 
May 12-22 

May 2 5 2^ ^donday 

June 6, Saturday 
June 8^, Monday 

, June 15, Monday 

, June 16/ Tuesday 
. June 19, Frida;j^ 

Jtine 29> Monday 

/iTtily 24, Friday 
July 27, Monday 
August^?, Friday 
August 21, Friday 



Letters to high school principals 

Meetings to Siplect candidates 
(Project Soul Staff/ High.School Rep.) 

t 

Deadline for submitting nameg, 
addresses and telephone number of 
* candidates 

Aptitude Test - USC Campus 

Candidates will be informed regard- 
ing the results of their applications 

' Deac^ine for accepting or declining 
an Offer to participate 

Selection of alternates to fill vacancies 

Cla&s schedule will be mailed to each 
participant * 

Keypimch course, Commerical D.P^ 
course, and First Session Scientific 
Prograirfning course begin 

Keypunch and First^Session Scientific 
Programming courses end 

. Second Session Scientific Programming 
course begins 

Commercial Data Processing course 
ends 

Second Session Scientific Programming 
course ends 
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'PROJECT SOUL" 1970 



Principal Investigator: 


. V* . . 




RicTiard Bellman 










Project Director: 


i 


Secretary -Placement 


WttAAWp^ £ LI* V62j16 

Technical Administrator: 




Aide: 

B. Gloster 




M. Virginia 'Zoitl 







Scientific Programming Curriculum 
Coordinator: Art Lew 



1 



1 



Data Processing Curriculurti 
Coordinator: James Woolever 



Session I: 

• 

June 2 9- July 24 




Session II: 

4uly Z7 -August 21 




4 


Keypunch Operator 
Course 




Business Data ^ 
Professing Course 


Instructors^ 


• 


Instructors: 






Instructors:' 




Instructors: 


1. Andy Yakush 


■ f 


1. Andy Yaku.ah. 






U John Kelder 




I. N. Gale 


Z\ Dan Tuey 




► Z. Dan T;uey ' 










.2. J, King 


3. ^M. Wasserman 




3. B. Kashef * 












Lab, Assistants: 


■ 


Lab. Assistants: 










Lab. Assistant: 


I. A. X^oii 




1. A. Leon 




• « 






1. Richard Avery 


2, P. Kumar 

3. Nagep^ 




'2. P, Kumar 
3* iKd'l Wasserm^n 






* 






4. R, $.chein 




4. R. Schein 












5. R, Salas 




5. R. . Salas 




^ 








Tutor: 




Tutor: 




*>• 


* 




V 


1. .C. Shoemaker 

• 

i 


\ 


1 . G. Biobm 

, 1 ' ' 
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/APPENDIX C 



a. Responsibilities of the Curricnlum Coordinator 

b. Responsibilities of the Instructors * . ' 
Responsibilities of the Laboratory Assistants , 
Tutors i and Special Aides 
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The responsiMiities of the Curricultim Coordinator^ ^Xre re to: 

1. Develop the curriculux);! for the course. 

2. Prepare a general Caching outline, including daily lesson 

plans, reading assignments, and laboratory problendts. 

1 

3. Dbsign a programming aptitude test to assist iz:^ the selec^ 

• tion of students . ^ 

4* Conduct^ orientation and briefing sessions for the iai^truc- 
* ' tional staff. . ' 

5. Coordinate and supervise the work of the instructional 
staff, and assist in the implementation of the curriculun:^ 
as the need arises, , ' 

6. Submit a detailed personal evaluation of the course in gen- 
eral and *to give recommend^ttibns for future prpjects. 

The responsibilities of the Instructors -were-to: 

1, Present daily lectures according to the lesscm plans pro- 
vided. (Variations at the discretion of the Instructors 
were permitted.) ^ 

2. Assign reading, laboratory problems, and other homework. 
3., Design^ administer^ an^ grade exauninatipns . 

4. Supervise the. activities of *the Labbratory Assistants. 

5. R^er students to the Tutors for individual instruction, as 
the nee^ 3.rises. 

6. Monitor the^ progress and make a final evaluation of e^ch 
- student. * \ *^ 

The responsibilities of the Laboratory Assistants were 16: - 
1., Do the laboratory problems (before assignment to students) 
2. Give student^^ instructions on the use of the keypunch. 



3. Check laboratory and other homework assignments. 

4. Assist students in* writing and debugging their programs, and 
in interpreting error messages,^ 

5. Maintain accurate records of e^h student^ s progress in their 
laboratory work, ' • 

6. Recommend tutori&l assistance* 

7. ' "Provide feedback to the Instructors. 



^ 



The responsibilities the Ti^ors were to; 

1. Answer any questions^ posed by the students. 

2. ; Provide individual tutoring to studeiits as the need arises. 

3. Provide feedback to the Instructors . . " 



The Special Aides consisted of (i) job carriers, who were re-- 
sponsible for the submittai4^d return of student jobs from the com- 
puter center, and (ii) seer etari^ help, who typed, ran dittos, collated, 
and stmdry other tasks. ^ ^ 
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COURSE 


DATE 




TIME ' 


4 

If 

LOCATIOK 


• 

•INSTRUCTOR 


KEVPUlSifZH 


Keypunch y 


June 29- 


10 


10-12 
1 - 3 


OHE 134 ' 


John Kelder 


OHE 132-5kps 


Business Data 
Processing, 
Decxion A 


June 29- 
August 7 


20 


. 10-It2 Lab*. 
1-3 Lect. 


CSL 113". 
• CSL 129 


Norman Gale 
R. Avery (Lab, 


' CSL^SkpsV- 


Business Data 
Processing, 


Jime 29^ 
August 7 


20 


10-12 Lect, 
. 1-3 Lab^ 


CSL 129 
CSL 113 


'Jules King 

R, Avery (Lab, 

AssistantV 


GSL-Skps 


.Scientific ^ n 
Programming , 
oecnon A 


•Jiine 29- 
JvXy 24 


'25 


10-12 Lab. 
1-3 Lect. 


OHE 2 JO 
VHE 310 


Andy Yakush 


OHE 2lO-5kps ■ 

* ■ 


Sci-entific 

P i: o g r amming . 

Section 3 ' ; 


June 29- 
July 24 , 


25 


10-12 Lect, 
1-3 Lab. . 


' VHE 310 
OH? 210 


Dcui Tuey 


OHE 2lO-5kps 


Scientific * 
Programming \ 
Section C 


June 29" 
^ July 24 ' 


25 , 


10-12 Lect. 
1-3 Lab. 


VHE 314 
OHE 212 


Michael 
Wasserman 


OHE ?12-5kps 


Scientific 
Programming , ^ 
Section D ^ ( 


/-July 27- 
• ^August 21 


25 


10-12 Labi 
1-3 Lect. " , 


OHE 210 
>VHE 3 10 


- Andy Yakush 

t. 


OHt; 210-5kps 


— 

Scientific / * 
Programming 
Section E / 


. Jh^y 27- 
A0vi§t 21 


25 


10-12 Lect. 
1-3 I^ab. 


VHE 310 

OHE 2io: 


Da|i Tuey 


OHE 2lO-5kps . 


Scientific / 
Programrrxing " ' 
Section F 


Jul^ 27- 
August 21 

J 


■ 25 


10-12 Lect. 
1-3 L^b. 


. VHE 314 
OHE 212 


Bayesteh Kashef 


OHE 212-5kps 



OHE denotes Olin Hall of Engiiieering 
VHE denotes Vivian Hall bf Engineering 
pf^ * CSL denotes Computer Scien^e^ Laboratory 



APPENDIX E 



/(t>titude Test 



r 



S5 



ERIC 



V 



- . • ■ 

INSTRUCTIONS FOR^^T I 

In Part I you will be given some problems like those on this page. 
The letters in each series follow a certain rule. For each series 
of letters you are to find the correct rule, and complete the series. 
One of the letters a^ the right side of the page is the correct answer. 
Look at the example below* 



W. aba b ^ b 



(L) (2) i3) (4) (5) 

a b c. d e 



For this p^roblem, the series goes: ab ab ab ab 

The next letter in the series is a^. Choice 1 is the correct answer. 



X. a a b b c c d d 



(1) (2) (3) 44) (5) 
a b c. d e 



In Example X above, the series goes like this; aa bb cc dd. The 
next letter in the series is e. .Choice 5 is the correct answer. 



.ll< 



Now do^Ebcample IT below. 



Y. cad a e a f a 



(1) (2) (3) (4) (5) 
d e f g h 



4n Example y,'the series goes: ca da ea fa. Therefore, the correct 
answer is. ^, Choice 4. 



(1) (2) (3) (4) (5) 
a b c X y 



Now do Example Z. ^ ♦ 

Z. ' axbyaxbyaxb 

In Example Z, the series goes like this; axby axby axb. Therefore, 
the correc^ answer is Choice 5, ^ 

In the problems on the following page, you ar^to select the correct 
letter on the right-hand side of the page which belongs next in the 
series. Indicate the correct answer on the answer sheet. 
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1. 



2. 



3. 



. 4. 



5. 



8, 



9. 



10." 



PART I 



c d e x' y z f g h X y z 



t s 



r , t s r t s 



■ a' b c c . d e f f 
n m n k'. 1 - o p o p k 1 



abci jdefi j 



a i b c i d e f 



a g b h -^c 



a e, d h g 



k s • j t 



u h 



n 



j f m j e 1 




{!) (2) (3) (4) (5) 

i j k J m 

(1) {2d (3V(4) (5) 

r 5 t V w 

(1) (2) {3) (4) (5) 

e f g h i 



1) '{2) (3) (4) (5) 

o p ' q J* 

(2)1(3) (4) (5) 

g \ h \ -i - j k 



(1) (2) b)' (4) (5)- 
e f le h i 



H) (2) (3) (4) (5) 
d 1 g h i 



(1) (2) (3) (4) (5) 
h i j k 1 I 



(1) (3) (3)' (4) (5) 
V w X y z 



(1) C2) (3) (4) (5)- 
d h i j m 
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INSTRUCTIONS FOR PART 11 

* 

In Part l£ you will be given some problems like thosp on this page. 
Each row is a problem. Each row consists of four figures on the 
left-hand side of , the page and five figures on the. right- hand side of 
the page., Tjfie four figures on the left make a' seriei§ . You are to 
find out which one of the figures. on the right-hand side would be the ^ 
next or the fifth one in the series. Now. look at Example X. ^ 

Example . • ' 



X 



%In Example X there is a clockwise movement of the striped square: 
upper right, lower right, lower left, upper left. The next or fifth 
position in this clockwise movement^ould thus be upper right, and 
so Choice 2 is the correct answer. . ' 

m 

r 

Now look at Example Y , v 



In the series of figures on the left, there is one more line in each 
box and these lines increase in length. Now look at the five choices' 
on the right-hand side of the page and determine the correct answer. 

Y*ou should have selected Choice 5 which has five lines, one more 
than the last box on the left with the fifth line slightly longer than 
the last line in Box 4, 
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INSTRUCTIONS FOR PART III 



In Part III you will.be given some problems in arithmetical reasoning. ^ . 
After each problem there are five answers , but only one of them i's tlie 
correct answer. You are to solve each problem and indicate the correct 
answer on the answer sheet. The following problems have been done 
iporrectly. Study them carefully • ■ '/ ' 

Example X: How many apples can yqu buy for 80 cents at the. 
rate of 3 for 10 cents? 



^ • (1) 6 (2) 12 , (^) 18 (4) 24 (5) 30 

\ • • 

> 

The cora:?^ct, answer to tfie problem is 24, which is Choice (4). 

> 

Example Y: In 4 weeks John has, saved $2.80. What h^vg,his 
average weekly savings been? 

, . : ■■• / 

(1) 35^ iZ) 40^ <3) 50^ (4) 70^^ (5) 80^ 
The correct answer to the aboVe problera ia 70^, Choice (4^ • 



. . ■* c-7 

* ■ 

^ PART ni • 

. '■■ ■ 

. Zl. A cle_rk multiplied & number by ten when it shotxld have been 
divided by ten. The answer he got was 100. What should the 
answer have been? 

« 

(a) .1 ' {J>) 10 , ' (c) 100 

(d) 1000 ^(e) 10,000 

2^ . The ^iverage salary of three progrsimmers is $95 per week. 
If one programmer earns $115, a second earns $65 , how 
mu(^ is the salary of the third programmer? 

(a) $95 (b) $105 (c) $115 

(d) $160 (e) $180 • . 

23. If a\:ard punch operator can process 80 cards in half an hour, 
how m^any cards can she process in a seven and one-hall hour 
day? 

(a)/ 560 (b) 600 (c) 800 

(d) llEO (e) IZOO 

-^24. In a programming team of 12 persons, 1/3 are worrlen and 2/3 
are men. To obtain a team with 20% women, how many men 
should be hired? 

(a) .4 ' (b) 6 / (c) 8 

■> ■ ■ ' ■ ■ ' - ' 

. (d) IE . Ce) 20 

/' ,25 . It cost a college 70 cents a copy to produce i|ie program for 
the homecoming football game* If $15,000 was received for 
advertisements in the program, how many copies at 50 cents 
a copy must be sold to make a profit of $8000? 

(a) 14,000 (b) 35,000 (c) 46/000 

. (d)' 75,000 . (e) 115,000 



•CANDIDATES 'for THE DATA PROCESSING COURSE STOP HERE, 
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PART III 



Express the number 1921.02 in scientific notation^ 



(a) 19.2102.x 10^^ (b) 1.92102 X 10^ 



(c) . 192102 X 10* ' (d) 192102. X 10 



-2 



(e) 1921.02 



H £(x) 



3x - 1 



2x — 3x - 2 



- , then-^(l/3) is; 



(a) ^1 
(d) 



(b) 1/3 

» 

(e) 



(c) 0 



Solve for x, given that 3x + 1 = 7 * 



(a) 7 

(d).- 2 



4 

(b) f 



(e) none of ibfese 



(c) 3 



Solve the system of equations x + y = 12 

X - y = 4 



(a) X = 8, y = 4 
(d) X = 12, y = 8 



(b) X = 16, y = 8 
(e) none of these 



/ 



(c) X = 9, y 



Solve for x, given that |3x - 4j < 7. 



(a) - 1 < X < 11 



(d) - 1 1 < X < 3 



(b) 



< V < 



11 



3 - - 3 



(e) none of these 



(c) '-!< 



i 

% 
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Application Form 

#1, Beginning of Session 
Evaluation Questionnaires #2, End of Session 

#3, Follow-up on 1969 
Participants 
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w . University o| Southern Califprnia 

Departxnent of Electrical Engineering 

Coni|n;^r Training Program iot High School Students 

("PROJECT S6UV) 

PARTICIPANT APPLICATION * 



ame: 



(Please Last First Middle 

Print) 



2, Date of Birth: • ' 3. Soc. Sec. # 



4. Home Address: ' " Tel, # 

(Please Print) ' 



5, Name of Guardian: 
(Please Print) 



hm Guardian* s address and telej^ne number if different: 



7. High School Attenc^ing: 



8. Cl^asslfication: [j Soph. [j Junior Q Senior 

9» Date yoi^ expect to graduate from high a?:hool: 



10* ^ Arpa(9) of Major interest: 
(Please Circle) 



Biology, Chem,^ Engineering^ Math,, Physics, 
Computer Programming, Data Processing, 

Agriculture, Architecture, Social Sciences, Other. 

75 ■ • • ■ • 



/ 



Science Courses 



Number of Semesters 



Grade Received 



] 



12. Have you taken, a course in FORTRAN IV, COBOL PROGRAMMING 
and/or Keypunch Operation? If so, indicate how long the course 
lasted (for example, 2 hours per week for 12 weeks). 



13, If ybu Have had any. of the three courses in No, 12, state the name 
of the school where you took to course (s). 



14. V^hich of the following' is tlose to your- c^er^aU high school grade? 
(Please circle one)r \ . 



A, A-, b\,' B, B-.V Q\ C, . 
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15, Do yco plan to attend college after graduating, from high school? 
If not, what are your aspirations for the future? 



16. If you are admitted to "PROJECT? SOUL" wiU you be commuting 

4 

by car? , * . 



17. If^ou are admitted to "PROJECT SOUL" which of the following 
> two sessions would you prefer to attend? J . 



S.ESwSION I 



Q June 29 - July 24 



n 



SESStbN 11 



July 27 - Aug. 21 



NOTE; Wherever Possible we will try to enroll you in the session 
of your choice. • 
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QUESTIONNAIRE #1 - BEGINNING OF SESSION 

' ■* 

How do you feel you will benefit from taking a course in computer 
programming? * 

When yoiirthixik about your participation in PROJECT SOUL^^what 
feelings do you have about yourself? Are you proud, scared, in- 
different, happy, or what? Please think about your own feelings 
before a^s^ering. 

X ' ■ ■ ■ . ; /. .. ■ ( : 

what are your greatest personal strengths? " 



What potentialities (talents, skills, abilities)^^<do yOu think you 
have tvhich are as ypt hidden or imdeveloped? 



What are your greatest personal weaknesses? 



Briefly describe yourself in tw:o or three paragraphs. You may 
want to include your pars ort^al background, present interests , or 
important experiences in your life . 



Do you have in mind a ca2;eer or goal(s) for your life? If so, 
please describe. 



Leaving aside problems of'^oney, your academic record, family 
respon^ibiliMes , etc. , what further education would you like to 
receive and what would you like to study? 



At the present time, what are your ahtual plans for the coming 
year (after you leave this program)? 



If you were not limited l^y such things as lack of money and family 
responsibilities what would you like to be doing during the coming 
year? * ^ • ^ 



■ . - \ 



r-5 



11. If you were not limited by such things as lack of money and 
family responsijbilitiesS , what would you like to be doing five 
years from now? 



IZ. If it were necessary for you to get a fuU-tiine job immediately, 
what kind of work wo^ld you look for? 



13. 



14. 



How would you describe your chances of getting the job you 
would want if you had to get a full-time job immediately? 

. Excellent 

I 

Good 



Fair 
Poor 



Please explain the reason for your answer. 



1 



Assiiming that you are able to get the necessary education and 
training, what kind of job, profession or career is of most in- 
terest to you? If there is more than one, list them in order 
of decreasing importance. 



15. Which of the following best describes tlgie opportunity you think 
you will have for individuality and creative work in the compu- 
ter field? 

- ^ Excellent opportunity 

Good opportunity 

Fair opportunity 



_ Poor opportunity 
Please give reasons for your answer. 



16. What do you think the average salary of a computer p 
is? 



rogmmmer 
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17. What are the occupations or occupational skills of your 

Mother: . • 

Father: , ■ 

Adtxit brothers: ' , 



Adult sisters: 



• ■ ' ■ ■ C ' ■ 

Briefly describe what you now know about coniputers . For in- 
stance, how do they operate, what can they be used for, what 
are their limitations, etc.? / 



19 • From which of the following have you learned about computers 

Books Radio 

Newspapers School 

Magazines [ Family 

^ Television Friends 
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Briefly describe your pnost important source of informa^on 
about computers . ^ 

20, In order to be a ^ood computer programmer (or key pxinch op- 
erator, if applicable), do you fegl it is necessary to have 

a. a college degree in mathematics? , or 

b. a college degr.ee.in engineering? ^ 

i ■ 



21. Is COBOL generally used for scientific or business purposes? 



22, What are 'IBM cards'' used for? 



23, Name as marty computer companies as you pan, 



t 



on • 



♦ r. • 



24. Briefly describe how your daily life would be different if the 
computer had never been invented, 



A- 



A. ZS. Do you feel that computers should play ^ larger or smaller 
J. I role in society? # * . ^ 



F-7 



V 



,9 

26, Dp you §kel that computers in particular and technology in * 
general be of help in solving some of the majo]!: social 
problems we face? Please explain your answer. 



27. What. suggestions do you'have for improving the process, by 
wh^ch students are selected for this program? 



28.' If yoii were not receiving an allowance for expenses ^ woiild 
you 'still be able to attend this program? ' 



29. What is your reaction to this questionnaire? 



( 



o 
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QUESTIONNAIRE #2 - END OF SESSION 

NAME:, . * 

ADDRESS^: j 

telephone. number: -\ ■_ 

Social security number: . ^ 

BikTH DATE: ' 

GROUP NUMBER: ^ • - - . 

PLEASE FILL IN THE ABOVE INFORMATION AND ^ \ 
SEPARATE THIS PAGE FROM THE REST OF THE 
QUESTIONNAIRE AS IT WILL BE HANDED IN 
• SEPARATELY. PUT YOUR SOCIAL SECURITY 
NUMBER AND GROUP NUMBER ON THE TOP 
PAGE OF. THE QUESTIONNAIRE . IF YGU DO NOT 
HAVE A SOCIAL SECURITY NUMBER, PUT YOUR 
BIRTH DATE ON THE TOP OF EACH PAGE. 

THE INFORMATION GIVEN IN INDIVIDUAL QUES- 
TIONNAIRES WILL NOT BE MADE AVAILABLE TO 
' • ANY STAFF MEMBERS OF PROJECT SOUL. 

The purpose of -this questionnaire is to help tfie PROJECT 
SOUL staff understand you and your fellow students^ bette r , This is 

Y 

£he' second in a sefHes of questionnaire's that you^vyill be requested 
to complete, both during the summer and after the summer. This 
questionnaire vidll provide information to aid the staff in organizing 
the program to suit your needs and in evaluating the program as a 
basis for improving^t, ^ . 

In answering the questions, .it is important that you epcpress 
vour present opinions and feelings as directly and clearly as possi- 
ble. Do, not write what you think tbe staff Xvants to hear, but ^'tell 
it like it is/' If any of the questions are^not dlear, feel free to ask 
the staff for clarification. 



X 



I^c^ hay.e you benefited from yjpwoj participatian in Projeot Soul?. 
J^lease incliide pz;acti^al benefits silch as imprj^ed job oppottuni- 
ties and also personal benefits such as n^v/ fs^m^s^ jfr. increased 
. coiifideQCG^ " i / .r' ^ ./ . . \ . 



Briefly describe -your expej?lencie ip Projeet Spill. . 



What previously hidden or undeveloped falents or skills has your 
participation in Project Soul he^^ed you develop? * 



Please de^cribtf^ your present career objectives or goals for your 
life. Have they been affected by your participation in Pi^oject 
Soul? ^ 



If you wer^ able to get as much education as you wanted without 
having to worj^y about mon^, your present acadenaic record, 
etc. , how much further education would you like to receive and 
what wo^ld youi^likje to study? 



What are your plans for the coming year? 



:5 



-If you 'could ignore l^tck of money, family responsibilities, .etc 
'what'^^^buld you like to be doing during the coming year? 



If you could ignore lack^of money , :^amily responsibilities, etc.^^r 
what would' you like^'to be doing five years from n6w? ' ^ : 

^ "is"' ■ " " ■ ^ ' / . . 

If it wfere^ ne^cesssary for you to get a fulNtime job iiyimed lately , 
what kind of wortc would ^you" look for? Has your participation \ 
iri'if^roje^t Soul ^fSecied ypur choice/? » ' ^ 
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. • . ' ;. , ■ I . F-iO 

10, Which of the. following best describes your chances of getting 

the job you would want if you had to get a full-time job immedi- 
ately? ; 

Excellent 

Good V 

Fair ' ' 



>^ . Poor - . ^ 

, Has your participation in Project Soul affected your chances? 
' please explain you^ answer. , 



11. Assuming that you are able to get the necessary education and 
training, what kind of job, profession or career is of most in- 
terest to you? If there is more than One, list them in order 
of decreasing importance . Has your participation in Project 
, Soul affected your choice? ' / ^ 



12, Which of the following best describes the opportunity you think 
you will have for individuality and creative work in the cprnpu- 
ter field? ^ ^ 

t ^ c 

Excellent Opportunity :Good Opportun^ity 



Fair Opportunity Poor Oppoi4\mity . 

Please give; reasons for your answers. ^ • 



13. What do you think the average salary of a computer prag^a|nmiir. « 



is? 



14. In order to be sufc^essful in the -field of computer scienc^, do 

you feel that it is necessar^r^^o have a college degree in mathe^ 
matics, science or engin-e^ering? 



> 



15, Name'as m^any companies^as you can t^iat are invol^d in th^ 
field pf computer science. 



■3 



l6g Take ^e'social problem, such as pollution and -briefly jJ^spribe 
how the computer coiiJ.d c\id in the solution of >that pi^pblem. 



2^ 



17. Do you feel that computers should play a larger or smalle^t role 
in society? Please explai^ your answer ♦ 

18. Do you feel that the allowance yott' received fpr expenses was 
^sufficient? ^ ^ . r ^ 



■I 



ip. "^hat is your reaction to this questionnaire? 



r 



6 
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QUESTIONNAIRE #3 - FOLLOW-UP ON 1969 PARTICIPANTS 



1. How have ypu benefited from your parti cipaticto in PROJECT 
- SOUL? i ^ 



2, Please describe ^onr present career objectives or goals for 
, . your life. How have they been affected by your participation 
in PROJECT SOUL?" 



3. Wliat will you be jdoing in SeFjtg^ber, 1970? For insraftce", 
what S4:hool will yotl be going to and what will you be study.- 
ing, where will yt)u be. wbrking and" what will your job be, 
^tc ? ' * 

4. . What haye you actually been dding during the past- year (since 

you completed 'PROJECT SOUL)? 



X ■ 

5. If it were necesisary for you to get a full-time job immediate 2,y, 
what kind of work wjoijld you look for? How has your choice 
been affected by your participation in PROJECT SOUL? 

6, which of the foUowipg befet describes your chances of getting 

\ the job you would want if 'you had to get a full-time job imme- 
^ diately ? . - ' . 

Excellent 

Good , * / 

' ^ Fair 
Poor 



Has your participation in PROJECT SOUL affected* your chances 
Please explain your, answer. / 



7. What are your actual plans for the coming year? 



F-13 



8, What do you actually plan to be doing four years from now? (H 
you have made no specific plans, indicate what you wiirmos.t 
likely be doing,) 

9# If you could ignore lack of money, family responsibilities, etc., 
.what would you like to be doing during the coming year 



10, If you were not limited by sych things as lack of money ai 

family responsibilities, what would you like to be doing foikr 
years from now? 




» 11. Assuming that you are able to get' the ttecessary education and 
training, what^kind of job, profession or career is of most in- 
terest to you? If there is more than one, list them in order 
• to decreasing importance • Has your participation in PROJECT 
SOUL affected your choice? 



V* 



12". Lifeaving aside problems of money, your academic record, 
family responsibilities, fete,, what flirther education would 
you like to receive and what would you like to study? 

13, Do you feel that computers in particular and teciuiology in gen- 
eral can be of help in solving som^ of the major social prob~ 
lems we face? Please explain your answer. 



14. 'Was your certificate of completion from PROJECT, SOUL use- 
ful to you in getting employment or in furthering your educa- 
tion. Please' explain your answer. 



15. \ What suggestions do yjg>u have for improving PROJECT SOUL; 
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Sample Ce:i:tificates .of Completion 
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UNIVERSITY OF SOUTHERN CALIFORNIA 



UNIVERSITY" PARK 



LOS ANGELES, CAUFORNIA 90007 



SCHCX)L CIF ENGINEERING 

DEPARTMENT OF ELECTRICAL ENGINEERING . 
"PROIECT SOUL" 



This is to certify that 

has satisfactorily completed the Key Pu«ch Operation 
Course of the 1970 Computer Science Program far 
High School Students. This program was sponsored by • 
the National Science Foundation. 

Duration- Four weeks (29 June . 24 July) 



Carlos Ford-Livene 
PrtggraTxi Director 



Richard Bellman 

Professor of-Md€iiematics, 
Electrical Engineering, 
and Medicine ^ 



\ 



\ 



V 
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S.9 , 




.UNIVER^SITY OF- SOUTHERN CAilFORNl A 



UNIVERSITY PARK 



LOS ANGELES, G«dFORI«^IA 90007 



SCHCX)L OF ENGINEERING 

DEPARTMENT (){? ELECH RICAL ENGINEERING 

"PROIECT SOUL" 



/ 



i- 



This is to certify that 



i . 
<9 



has satisfactorily completed the 1970 Stmuner Computer, • » 
.Science Program for High School. Students. This program i 
Sponsored by the National Science Foundation, utilised 
the FORTRAN IV language on an IBM Systei^/360. ^ 



CoiiT se: 
Dater 



Scientif ic Programming 



July 24, 197© ; 



1^ 



Carlos Ford-Livene 
Program Director - 



Richard Bellman 
Professor of Mathematics, 
Electrical Engineering 
and Medicine 



on 




UNIVERSITY- OF SOUTHERN CALIFORNIA 



UNIVERSITi' PARK 



LOS ANGELES, CALIFORNIA 90007 



SCHOOL OF ENGINEERING 

. DEPARTMENl^ OF ELECTRICAL ENGINEERI^JG 
"PROJECT SOUL" 



. This ia to certify that 



has completed - with honors - the 1970 Summer Computer 
Science Program for High ^chool Students, This program, 
sponsored by the National-^Science Foundation, utilized 
the FORTRAN IV language on an IBM System /360. 

♦ 

Course: Scientific Programming 
Date July 24, 1970 



Carlos Ford-Livene 
Program Director 



Richard Bellman . ^ 
Professor of Mathematics, 

Electrical Engineering 

and MiedicinQ 
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APPENDIX H 



The Work of a Student 
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TALLV GKAl)fS ANU PERC£:NTA(ihS f 

Ri^AL M£AN| M£Ut HEOl. M^ui 
■■■ ''iNT&££R bittH, ' ' ■ ' ■ - * ' 

LAISO-0 • ! 
24 RtAJ <S,i6J -Ri, R2 ' ^ 

iO hbRHAT i2Aoi ) 

mRllt Lbtibl RifR2 j ^ 

13 fitMAl (1H-,2A6J 

Ai FtiRMAI { i9i<»J . ' 
if' (M.GT .2Q0J &4j TU 8^ 

5 76 N«C , ' ■ • ■ . 

, HifaH=0 •;' 
Mi£«0 , ; 
LOli«C j 

If UiiJ.GT.^OJ £0 TO 66 
If { Jili . Ll^20i Gu-TU 6 

" QL XL 9 V \ \ '"' 

. o IF tJtii.LT.lO) GU JU 8 * 

C 9 . 

9 N»fii+i ^ 
30 CCMiNUE 

to i«RiT£ {6,12i HiGH, MID. LQMt N » 

FLMAl L*QHli»H*t Ibr 2X, •MIO», 16, 2X , •LOWS i6, 2X, •TCTAL', 16 
iJ 

" PhiGfa-f LOATCHiGMJ/FLQAKNI.* 100 , . 
PAlD^iFLUAKMIUI/FLOAT 4N) *iOO 
PLGM«FLOAT(LUNJ /FLOAT (N) ^^iOO 

MRiTL ihtlZl PhlGHi PHiUt PLOW 
4i2 FCRMAT t'OPERCtNTAGE HiGH SCuRtS'', f 16 .9, 4X. 'P ER t EN TA Gfc" MiOULE S 
ICiiRfcS't Fi6.9, 4X, 'PERCENTAGE LOW iCQKES* , fi6.9J 
CALL SORT tJ,NJ ' ^ 

ttRItE {6.,ili iJdJ', i^l,NJ 
TUTALl-^^O .. 

ICIAU^O • . ■ 

T4«TAL1»TCTAL iJ ' - . 

^ TLTAk2«TaAL2*tJU n**2 . ' ' . ' 

j6 CCJVTINUE - ' / 

«fciti»TQTALi/N ' ' ' 

SJlJEW«igRT4TUTAL2/ N-M£AN*MEANJ 

taKlTE (6,27) MtAN, STOEV 

FLiiMJiT C'OTHfc MfcAN«',F15.8,5X, 'THE STA,NOAKO UEWiA TiON= ' tFl 5. bj 

IF (FlCAT {NJ /2 . ty .float ( 2) I GU TU <f 

K=CN*li/2 

. tiRiTE (bflOOi MED 
100 FCjRNAT {'OODU NUMBER £iF TERMS, TH^ tMEO 1 AN=« ' , F16.9J 
GL T£ 55 



00d3 
OQ54t 
0053 
COdft 
0057 

0058 
QCi5% 
0060 
pool 
00*62 
0063 
0064 
0065 
O066 
O067 
0Q6S 
0069 
O0J6 



. 'I 



4 *?^2 I 

103 FCiRMAT 
" l£R -S 

0£ .25 



55 



25 



67 



(6ti05l MEOlt M£D2 
i*OtV£N NUMB t A OF 
'fl5.d) 



TEftMSf WiE MfcOIANF*, #15.8. 5X,' 'THfe GTH 



i^Ff «HOt LANO 
KiN( LAFV J'«i(Hi)t 
Ul&T XNUi 

GO TO 24 

Cli 67 MAC«ltLAMO 
J(NAC)«KI NCHACJ 

CuM'iNUE 

G£N:G 576 ^ 
the . 



{ 



0001 
0002 
0003 
0004 
0005 
O0Q6 
0007 
00£8 
0009 
0010 
00^1 
0012 
0013 
00^4 
0015 



30 
40 



SWfiACi/TINE SU&^QdRAH fOR SORT 
SlibROUTINt SORT UtN) 
CifEhSION A(600) 
iMTE&ER A«T 

00 4P i«l »K 
M»i*i 

LD 30 J*MtN 

iF(ACIl-AU)liO,30,4 

T'A( 41 

AiW)«A(i) 

A(ii^T 

CONTINUE 

COImTINUE' 

ae'iurn 

ENO 
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HIGH 



0 

25 MIO 



TUT AL 



26 



PERCENTAGE HibH SCUKtS 96. 153839111 PERCENTAGE MIDDLE SCORES 
13 23 24 24 2^ 24 24 24 24 24 24 25 2 5 25 25 25 25 
25 ^5 ,25 25 26 21 27 2d 



25 



3.846153259 PERCENTAGE LQIH SCORES 



0.0 



95. 



THfc'MEAN= 24.4^306519 THE ilANOARO DEWiATIQN- 2.52951241 

EWEN NUKfaER OF TER*4S, OA^t. MEDIAN* _ 25 . 00 000 000 THE OTH £R « 25. COOOOOOO, 



HIGH 25 N20 



5 LX^ 



0 TOTAL 



30 



.Pi:RC£NZAG£ HIGH SCOR&S . «3.333a28247 Pei&£MTAfi£ MiO{».£ SCORES '16.666656^94 PgRCENfAGE LON SCORES 
14 X9 2.9 « 19 19 2€ 20 21 21 21 24 21 22 22 22 23 23 23 
23 2* 2d 26 2o 26 26 .26 -26 26 28 28 



THE N£AN« 



22 »6'666S 6^ 9 



3.16586A94 



THE STANOARi) OEVIATIONk 
EVEN NUMBER Of TERMS t UJi£ MEDIAN* 22. OOCOOOOO THE OTH ER • 



23.000000X30 



0.0 



II 

HIGH 



8 MID 



17 LQk 



0 TO^AL 



25 



PERCEfilTAGE HIGH SCORES 31.9999847*1 PERCENTAGE HiOOjlE SCORES 67.999984741 
14 IS 13 15 1^^ 16 17 18' 18 18 18 18 18 18 *19 19 X% 



21 23 23 ^3 23 24 24 

4 

THE MEAN- 18 .87998902 THE STANDARD DEVIATION- 

000 NUMBER OF TfeRHSt THE MEDIAN* 1 8. OOOOO^fOOO 



19 20 
2. 970 8^46 18 



/ 



PERCENTAGE LOW SCORES 



0.0 



1 A- 

HIGH 14 MID . 



LOh 



1 

TOTAL 



IS 



PERCENTAGE HIGH SCORES 77.777770996 PERCENTAGE MIOULE SCORES 16.666656494 

Q hk 16 22 22 24 24 25 25 26 26 26 27 27 28 28 28 ' 

THE HEA|^ iZ\,22.lZim. THE :>IAN0ARD OEVIATION< 7.13020611 ' 

EVEN Nui^^R Of TEKMSf ONE MEDIAN- 25l00O0OO0Q THE OTH ER - 25. CQOOOOGO 



PERCENTAGE LON SCORES 



5.5555 54390 
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KiGH 



20 KIO 



5.. iU* 



0 TCiTAL - 2d 



PERCENTAGE SCCft&S 79.9999847^1 PtAUl^TAGE NIOOLE SCORES 

16 14 17 17 '19 ^1 .21 2 1 2 2 22 22 12 - 22 iZ 23 23- 23 

•24 2^ 2^ 2h 24» » 2<> . . 

THE HBAHm 21 •7199a596 * THl: STttNOARO 0£V XAT 10N« 



. • 1 

19.999984741 
24 



2.67625713 



U4>1» NUM&ER Of 7ERK;»f TliE N£i)IAN* 

X c 



22.000000000 



HIGH 



19 mo 



5 kMk 



0 TOTAL 



l»ERCENTAG£ HIGH ikCUAES 79.166656494 
16 19 19 19 .19 20 20^ 21 21 21 
25 26 26 26 26 2(s 



24 

PEftCiiNTAGE MXOULE SCORES 
21 22- 23 23 23 24 24 



THE M£Afii« 22.33332825 TH<^ STANOARU OEVIAtXON* - 2.62472057 

EVEN NUMSEK Of TERMSi CfkE MEOlAN" 22.00000000 THE OTH £R « 



20.333328247 
24 



23.QOP00OO0 



PERCENTAGE LOU SCORES 



PERCENTAGE LOM SCORES 
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